Introduction
Autofluorescence imaging (AFI) endoscopy for detection of early neoplastic lesions has recently received considerable attention in the field of clinical gastroenterology (van den Broek et al., 2008; Matsuda et al., 2008; Inoue et al., 2010) . The main source of autofluorescence eruption under blue light excitation has been considered to be submucosal collagen, not the mucosal layer in human (Izuishi et al., 1999; Huang et al., 2004) . In this report, we describe a rare case in which highly fluorescent mucosal macrophages made a superficial-type colonic adenoma remarkably easy to detect. To the best of our knowledge, there has been no case report documenting that the mucosal macrophages are the main contributors to colonic autofluorescence detected at autofluorescence colonoscopy.
Brief case report
A 74-year-old man with chronic renal failure was referred to our department in July 2006 for evaluation of positive fecal occult blood test. He had been receiving long-term hemodialysis since 1997. White light (WL) colonoscopic examination revealed a superficial-type neoplastic lesion in the descending colon (Fig. 1A ). An inspection with AFI (CF-FH260AZI, Olympus Medical Systems Corp., Tokyo, Japan) (excitation: 390-470 nm; emission: 500-630 nm; green reflection: 540-560 nm) showed remarkably strong autofluorescence signal in normal colonic lumen (Fig. 1B) . Unusual cobblestone appearance of the strong autofluorescence signal in the non-neoplastic lesion around the neoplasia was observed. Submucosal vessels commonly seen under AFI examination were not apparent (See Fig. 1C for comparison. ).
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Since the autofluorescence intensity of the neoplastic lesion was reduced, the superficialtype neoplasia was clearly recognized. On hematoxylin and eosin (H&E) staining, the nonneoplastic lesion showed slight nonspecific colitis with epithelial hyperplasia (Fig. 2D) and findings for the neoplastic lesions were consistent with tubular adenoma with high-grade dysplasia (Fig. 1D) . No sign of collagenous colitis, amyloidosis, or melanosis coli was found. Fig. 1 . A, A WL image of the colonic mucosa and the superficial-type colonic tumor (arrows). B, An AFI image of the surrounding mucosa with strong autofluorescence signal and the tumor with reduced autofluorescence signal (arrows). Uncommon cobblestone appearance of the intense autofluorescence signal in the non-neoplastic lesion clearly reveals the tumor. C, An AFI image in a classic case of superficial-type colonic tumor (arrows), shown for comparison. Note that cobblestone appearance of the autofluorescence signal is not apparent and submucosal vessels are clearly visible in non-neoplastic lesion. D, H&E-staining of the superficial-type colonic tumor for this patient.
Stereomicroscopic images for a mucosal cross-section of a biopsied non-neoplastic colonic specimen showed intense autofluorescence signals with granular pattern (arrowheads in Fig.  2A ) on the luminal zone of the mucosal layer (upper left panel of Fig. 2A , WL image; upper right panel, autofluorescence image: excitation: 436 nm; emission > 455 nm; lower left panel, autofluorescence image: excitation: 405 nm; emission > 430 nm; lower right panel, autofluorescence image: excitation: 365 nm; emission > 400 nm). Immunohistochemical investigation of the non-neoplastic mucosa showed that cells containing the granular autofluorescence signals were positive for CD68, a marker for macrophages ( Fig. 2B and 2C ). Normalized fluorescence spectra of colonic mucosal cross-sections for this patient and in a classic case are shown (Fig. 3, 4 , and 5). The emission peaks of the spectra with excitation at 436 nm, 405 nm and 365 nm for our patient were around 480 nm (Fig. 3A, 4A , and 5A). 
Discussion
The autofluorescence intensity of a neoplastic lesion becomes attenuated under blue light excitation as a mucosal lesion progresses from normal status to early malignant disease, and this difference can be exploited to detect early neoplastic disease in the gastrointestinal tract (Huang et al., 2004; Haringsma et al., 2001) . It is reported that the main source of tissue fluorescence is submucosal collagen and that the autofluorescence of the mucosal layer is weak in human, although the mucosal layer is the important source of autofluorescence in rat colons (Izuishi et al., 1999; Huang et al., 2004; Nakano et al., 2008; Nakano et al., in press ). The attenuated autofluorescence in neoplastic lesions has been believed to be caused by a decrease in submucosal collagen-fluorescence due to the masking effect of mucosal thickening by neoplastic cells. In our patient, macrophages located in the luminal zone of the mucosal layer had stronger autofluorescence signals than the submucosal stroma. Therefore, the boundary of the tumor could be clearly recognized under AFI colonoscopy because of minimal scattering effect. DaCosta showed that macrophages in the lamina propria contribute to mucosal autofluorescence and suggested that lipofuscin granules in macrophages are fluorescent (DaCosta, 2000) . In our case, however, the autofluorescence signal in macrophages was unusually strong and Schmorl reaction for lipofuscin and melanin was negative. We also performed fluorescence spectral and lifetime analyses, and Raman spectroscopic analyses (Nakano et al., in press; Harada et al., in press; Murayama et al., 2009; Ogawa et al., 2009 ), but it was not possible to identify the fluorophore in macrophages in our patient. Abbreviations: WL, white light; AFI, autofluorescence imaging; DIC, differential interference contrast.
Conclusion
In conclusion, we report a rare case in which highly fluorescent mucosal macrophages were detected under AFI colonoscopy. The unusual cobblestone appearance of the intense mucosal autofluorescence in the non-neoplastic lesion markedly enhanced visualization of the tumor in comparison with more typical cases.
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We thank staff of the Department of Gastroenterology and Hepatology, Kyoto Prefectural University of Medicine, for endoscopic examination, and Mrs. T. Okuda and T. Kawamura, Department of Pathology and Cell Regulation, for histological staining. As result of progress, endoscopy has became more complex, using more sophisticated devices and has claimed a special form. In this moment, the gastroenterologist performing endoscopy has to be an expert in macroscopic view of the lesions in the gut, with good skills for using standard endoscopes, with good experience in ultrasound (for performing endoscopic ultrasound), with pathology experience for confocal examination. It is compulsory to get experience and to have patience and attention for the follow-up of thousands of images transmitted during capsule endoscopy or to have knowledge in physics necessary for autofluorescence imaging endoscopy. Therefore, the idea of an endoscopist has changed. Examinations mentioned need a special formation, a superior level of instruction, accessible to those who have already gained enough experience in basic diagnostic endoscopy. This is the reason for what these new issues of endoscopy are presented in this book of New techniques in Gastrointestinal Endoscopy.
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